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(54) ACTIVE MATRIX PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active matrix 
panel having the stable characters of thin-film 
transistors(TFTs) which are not deteriorated over a long 
period of time without deteriorating the characteristics 
of the TFTs even when the surge voltage by static 
electricity is impressed to signal wirings and the 
electrode pads connected to address wirings. 
SOLUTION: The TFTs 43 are connected to the points 
where address wirings 41 and signal wirings 42 intersect 
with each other. Address wirings 41 and signal wirings 42 
are provided with the electrode pads 44, 45 for 
impressing the voltage on the TFTs 4. Short rings 46 to 
relieve the static electricity are arranged therebetween. 
The short rings 46 and the signal wires 42 are connected 
via static electricity protecting means 47. Capacitors 54 
are connected betweehthe points B on the signal ' * 
wirings 42 and the points C on the short rings 46. 
Resistors 52 are inserted between the points A and 
points B on the signal wirings 42. The currents by surge 

voltage are regulated to the prescribed time constant between the static electricity protecting 
means 47, the resistors 52 and the capacitors 54 by such constitution, by which the 
deterioration in the characteristics of the TFTs 43 is obviated. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAd5ayxkDA409265110P... 2005/09/28 



Searching PAJ 



2/2 s<—is 



[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAd5ayxkDA409265110P... 2005/09/28 



JP09-265110A 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] Two or more pixels arranged in the 
shape of [ which drives liquid crystal ] a matrix, 
and two or more switching elements which are 
connected to said pixel and switch said pixel, Two 
or more signal wiring connected to the source 
electrode or drain electrode of said switching 
element, Two or more address wiring arranged by 
connecting with the gate electrode of said 
switching element, and intersecting said signal 
wiring, The 1st electrode pad which is connected 
to said signal wiring and impresses an electrical 
potential difference to said source electrode or a 
drain electrode, The 2nd electrode pad which is 
connected to said address wiring and impresses an 
electrical potential difference to said gate 
electrode, A 1st electrostatic-protection means by 
which an end is connected to either at least among 
said signal wiring or said address wiring, and the 
other end is connected to auxiliary wiring, The 
active-matrix panel characterized by consisting of 
the 2nd electrostatic -protection means which is 
connected to said 1st electrostatic-protection 
means and juxtaposition, and has a bigger time 
constant than the time constant of said 1st 
electrostatic-protection means. 
[Claim 2] Said 2nd electrostatic-protection means 
is an active -matrix panel according to claim 1 
characterized by consisting of resistance inserted 
between said 1st electrostatic-protection means 
formed in either at least among said signal wiring 
or said address wiring, and said switching element, 
and an accumulation-of-electricity component by 
which an end is connected to this resistance and 
the other end is connected to said auxiliary wiring. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 
the active-matrix panel by which the 
active-matrix panel was started, especially the 
electrostatic-protection means was established. 
[0002] 

[Description of the Prior Art] The selling number 
of a notebook type personal computer is increasing 
quickly in . recent years, and high 
performance ;ization including 
high-performance izing of a microprocessor and 



colorization of a display is progressing quickly 
together with it. 

[0003] As a display of a current notebook type 
personal computer, liquid crystal display LCD 
(Liquid CrystalDisplay) is used as a liquid crystal 
display of black and white and a color. LCD is 
characterized by the low power. 
[0004] However, since most matter which 
constitutes a liquid crystal display is insulating 
materials, static electricity is accumulated into 
the production process of a liquid crystal display, 
and accumulated static electricity may discharge 
within a liquid crystal display. 

[0005] Moreover, in the liquid crystal display of 
the active-matrix panel mold which arranges a 
transistor in the shape of a matrix as a switching 
element of each pixel, static electricity becomes 
the cause of degrading image quality remarkably. 
[0006] Moreover, in order to control the electrical 
potential difference impressed to a pixel, address 
wiring and signal wiring which consist of 
conductive wiring are arranged in the shape of a 
grid through an insulating material. Therefore, if 
the potential difference between address wiring 
and signal wiring becomes large with static 
electricity, the problem that the insulator layer 
prepared between address wiring and signal 
wiring is destroyed will arise. 

[0007] When an insulator layer is destroyed, 
between address wiring and signal wiring will 
short-circuit, the signal given to address wiring 
and signal wiring will not be correctly transmitted 
to a transistor, and armature voltage control of a 
pixel cannot be performed, but a; point defect, a 
line defect, etc. will arise in a liquid crystal display 
and image quality will deteriorate remarkably 
[0008] Moreover, the potential difference by static 
electricity produced between 1 address wiring, 
between signal wiring, or between address wiring 
and signal wiring degrades component properties, 
such as short-circuit between thin film transistors, 
and a transistor, brought about the point defect, 
the line defect, etc. and was degrading image 
quality. 

[0009] The problem by static electricity was solved 
by the conventionally following configurations to a 
problem which is mentioned above. Hereafter, the 
configuration of the conventional active-matrix 
panel is explained, referring to a drawing. 
[0010] Drawing 8 is the circuit diagram of an 
active-matrix panel. Two or more address wiring 
11 and two or more signal wiring 12 are arranged 
in the shape of a matrix. A thin film transistor 13 
(Thin Film Transistor) is connected as a switching 
element which controls a pixel at the intersection 
of the address wiring 11 and signal wiring 12. The 
electrode pads 14 and 15 which supply power to a 
thin film transistor 13 are formed in the 
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termination of the address wiring 11 or signal 
wiring 12. Among the viewing area and the 
electrode pads 14 and 15 with which a thin film 
transistor 13 is arranged, the short ring 16 formed 
with conductive wiring is formed. The short ring 
16, the address wiring 11, or signal wiring 12 is 
connected through the electrostatic-protection 
means 17. 

[0011] Actuation of the active-matrix panel which 
consists of such a configuration is explained. A 
thin film transistor 13 is operated from the 
electrode pads 14 and 15 with the electrical 
potential difference on which the predetermined 
electrical potential difference was impressed and 
impressed to the thin film transistor 13 through 
the address wiring 11 or signal wiring 12, a pixel 
is controlled, and a desired pattern is displayed on 
a liquid crystal display. Here, suppose that the 
potential difference occurred in the viewing area 
by friction and exfoliation electrification between 
the manufacturing installation of a liquid crystal 
display, and an active matrix panel. 
[0012] Specifically, the potential difference will 
arise between address wiring 11a and address 
wiring lib. the path where this potential 
difference is shown in a path 18 (address wiring 
lla-> electrostatic-protection means 17 > short 
ring 16 > electrostatic-protection means 17 -> 
address wiring lib) - a passage - easing - having 
-- a thin film transistor 13 - an electrostatic 
discharge is prevented. 
[0013] 

[Problem(s) to be Solved by the Invention] 
However, by the active-matrix panel which 
consists of the above configurations, when direct 
surge voltage was impressed to an electrode pad 
by discharge by static : electricity with , the : 
active-matrix panel exterior, with an 
electrostatic-protection means, there was a 
problem that a thin film transistor could not be 
protected completely. 

[0014] Moreover, static discharge arises in the 
electrode pad which that static electricity is 
impressed to a direct electrode pad is the case 
where the potential difference occurs between the 
substrate circumference of a liquid crystal display, 
and the substrate of the manufacturing 
installation which manufactures a liquid crystal 
display, and has the conductivity established at 
the substrate edge of a liquid crystal display 
according to this potential difference. 
[0015] If surge voltage is impressed to the 
electrode pad which supplies power to address 
wiring or signal wiring, effect will be done also in 
the viewing area which consists of thin film 
transistors etc. The surge voltage of this is the 
same as that of impressing the pulse of the high 
voltage with a short time instead of impressing a 



drive wave to address wiring or signal wiring. 
Then, the pulse of the high voltage will be 
impressed also to a thin film transistor through 
signal wiring or address wiring, and there was a 
problem of causing the short-circuit between 
layers between address wiring and signal wiring 
and the short-circuit between layers within a thin 
film transistor. 

[0016] Moreover, when static discharge arises 
with an electrode pad, the display defect of a 
liquid crystal display may occur also in weak 
surge voltage which the short-circuit between 
layers mentioned above does not generate. Even if 
it was a short time, the high voltage was 
impressed, or the property of a thin film transistor 
changed with stress also with the weak electric 
static discharge which the short-circuit between 
layers does not generate, and the thin film 
transistor also had the problem of making 
armature -voltage control of a pixel difficult. 
[0017] If surge voltage is impressed to the 
electrode pad of address wiring or signal wiring, 
will change the threshold electrical potential 
difference of a thin film transistor, and it will 
become impossible to give sufficient electrical 
potential difference for a pixel, and, specifically, as 
a result, will become a display defect. 
[0018] Therefore, although an 

electrostatic-protection means can abolish the 
uneven potential difference between address 
wiring, between signal wiring, or between signal 
wiring and address wiring, it is difficult the means 
to abolish the potential difference produced with 
static electricity from an electrode pad, and to 
make it the electrical potential difference of 
homogeneity : -- ^ •;: -*. ^■■u:>.-i r « . ^ ^ 

[0019] Moreover, it is difficult to abolish the 
potential difference between address wiring, 
between signal wiring, or between address wiring 
and a signal line by time amount short enough, 
without degrading the property of the thin film 
transistor which constitutes a liquid crystal 
display, when the surge voltage generated with 
accumulated static electricity is impressed to a 
direct electrode pad. 

[0020] Then, this invention was made in view of 
the above-mentioned conventional trouble, and 
aims at offer of the active-matrix panel which has 
the property of the stable thin film transistor 
which the property of a thin film transistor is not 
degraded and does not deteriorate for a long 
period of time even when the surge voltage by 
static electricity is impressed to the electrode pad 
connected to signal wiring or address wiring. 
[0021] 

[Means for Solving the Problem] Two or more 
pixels by which this invention has been arranged 
in the shape of [ which drives liquid crystal ] a 
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matrix in order to attain the above-mentioned 

- purpose, Two or more switching elements which 

- are connected to said pixel and switch said pixel, 
Two or more signal wiring connected to the source 
electrode or drain electrode of said switching 
element, Two or more address wiring arranged by 
connecting with the gate electrode of said 
switching element, and intersecting said signal 
wiring, The 1st electrode pad which is connected 
to said address wiring and impresses an electrical 
potential difference to said source electrode or a 
drain electrode, The 2nd electrode pad which is 
connected to said signal wiring and impresses an 
electrical potential difference to said gate 
electrode, A 1st electrostatic-protection means by 
which an end is connected to either at least among 
said signal wiring or said address wiring, and the 
other end is connected to auxiliary wiring, It 
connects with said 1st electrostatic-protection 
means and juxtaposition, and consists of 2nd 
electrostatic-protection means with a bigger time 
constant than the time constant of said 1st 
electrostatic-protection means. 

[0022] 

[Embodiment of the Invention] , Hereafter, the 
example of this invention is explained, referring to 
a drawing. Drawing 1 is the circuit diagram of the 
1st example of an active-matrix panel, and 
drawing 2 is the circuit diagram of the 1st 
electrostatic-protection means concerning the 1st 
example of an active-matrix panel. Drawing 3 
With the circuit diagram of the 1st 
electrostatic-protection means [ concerning the 1st 
example of an active-matrix panel ], and 2nd 
electrostatic-protection means circumference, 
: drawing 4 In the graph which shows the -relation 
between a parameter (R2, C2/R1, Cl) and the 
threshold of a thin film transistor, drawing 5 is the 
sectional view of a thin film transistor and 
auxiliary capacity. Drawing 6 It is the top view of 
the 1st electrostatic-protection means [concerning 
the 1st example of an active-matrix panel ], and 
2nd electrostatic -protection means circumference. 
[0023] The address wiring 41 and signal wiring 42 
are arranged in the shape of [ which intersects 
perpendicularly mutually ] a matrix. A thin film 
transistor 43 (switching element) is connected to 
the point that the address wiring 41 and signal 
wiring 42 cross, as a switching element. The 
insulating material was prepared in the part 
without the electric connection between the 
address wiring 41 and signal wiring 42, and 
short-circuit with the address wiring 41 and signal 
wiring 42 is prevented. The pixel 40 which 
performs a liquid crystal display is connected to a 
thin film transistor 43. The electrode pads 44 (the 
1st electrode pad) and 45 (the 2nd electrode pad) 
which impress the electrical potential difference 



for a drive to a thin film transistor 43 are formed 
in the termination of the address wiring 41 and 
signal wiring 42. Between the liquid crystal 
display field where a pixel 40 and a thin film 
transistor 43 are arranged, and the electrode pads 
44 and 45, in order to ease static electricity which 
starts a liquid crystal display field, the short ring 
46 (auxiliary wiring) with conductivity is arranged. 
The short ring 46 and signal wiring 42 are 
connected through the electrostatic-protection 
means 47 (the 1st electrostatic-protection means). 
The end of the electrostatic-protection means 47 is 
connected to the point A of the address wiring 41 
or signal wiring 42 (node A), and the other end is 
connected to the position of the short ring 46. 
Moreover, the short ring 46 and the address 
wiring 41 are connected through the 
electrostatic -protection means 47. The end of the 
electrostatic -protection means 47 is connected to 
the point A of signal wiring 42 (node A), and the 
other end is connected to the position of the short 
ring 46. 

[0024] Moreover, between the point B on signal 
wiring 42 (node B), and the point C on the short 
ring 46 (node C), a capacitor 54 (the 2nd 
electrostatic-protection means, 
accumulationofelectricity component) is 
connected. The capacity of a capacitor 54 is C2. 
Moreover, between the point Aon signal wiring 42 
(node A), and Point B (node B), resistance 52 (the 
2nd electrostatic-protection means) is inserted. 
The resistance of resistance 52 is R2. 
[0025] Next, with reference to drawing 2 , the 
electrostatic-protection means 47 and the circuitry 
of the circumference of it are explained. The 
electrostatic-protection -means 47 -consists of an n 
channel enhancement type transistor 12 (a) and 
an n channel enhancement type transistor 12 (b). 
It is the circuit which connects the source 
electrode (or drain electrode) of a transistor 12 (a), 
and the drain electrode (or source electrode) of a 
transistor 12 (b), and connects mutual gate 
voltage to the source electrode or drain electrode 
which is different from each other. According to 
this configuration, a high on off ratio can be 
obtained before and behind a threshold electrical 
potential difference. Moreover, the existing 
capacitor 110 of capacity value Cl (a) and 110 (b) 
are made into internal capacity a transistor 12 (a) 
and 12 (b). Moreover, the n channel enhancement 
type transistor 12 (a) and the end of 12 (b) are 
grounded through the wiring resistance 104 (a), 
104 (b), and 109, and the other end is connected to 
Node A through the wiring resistance 100 and 101 
(a) and 101 (b). The capacitor 54 of capacity C2 
connected between Node B and Node C is 
grounded through the short ring 46. Here, total of 
the resistance of the wiring resistance 100 and 101 
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(a) , 104 (a), and 109 is set to Rl. Moreover, total of 

- the resistance of the wiring resistance 100 and 101 

- (b), 104 (b), aiid 109 is set to Rl. The resistance 52 
which becomes resistance R2 is inserted between 
the node A by the side of the electrode pad 45, and 
Node B. 

[0026] Temporarily, if the electrical potential 
difference impressed from the electrode pad 45 is 
forward, a transistor 12 (a) will flow, and if an 
electrical potential difference is negative, a 
transistor 12 (b) will flow. A different example of a 
configuration from the configuration of the 
electrostatic-protection means 47 mentioned 
above is explained with reference to drawing 3 R> 
3. 

[0027] First, the configuration of drawing 3 (a) is 
the circuit which connected two diodes of each 
other to juxtaposition at the reverse sense. 
According to this configuration, the switching rate 
of a thin film transistor 43 can be made quick. 
[0028] Moreover, the configuration of drawing 3 

(b) is the circuit which connected resistance and a 
capacitor to the serial. According to this 
configuration, the configuration of the 
electrostatic-protection means 47 becomes brief, 
and a manufacturing cost is reduced. 

[0029] When surge voltage is impressed to the 
electrostatic-protection means 47, the resistance 
52, and the capacitor 54 which carry out such a 
configuration from the electrode pad 45, a 
predetermined transistor flows with the time lag 
given by the time constant Rl and CI. The 
electrical potential difference of Node B takes 
action by the time constant R2 and C2 for the 
current by surge voltage to discharge through a 
Capacitor -54. Relation between a^ time constant R2- - — 
C2 and Rl, and Cl is carried out like a formula (l). 
[0030] 

[Equation l] R2andC2>Rl, Cl - (l) 
Since the electrical potential difference of Node B 
can be kept low until a transistor 12 (a) or 12 (b) 
flows if it is made the relation shown in a formula 
(l), degradation of the property of the thin film 
transistor 43 which constitutes the pixel 40 by 
surge voltage can be decreased. 
[0031] Here, with reference to drawing 4 , the 
relation between surge voltage and a thin film 
transistor 43 is explained. The surge voltage of 
500 [V] is impressed to the electrode pad 45 of 
signal wiring 42, and a parameter is shown for 
change of the threshold electrical potential 
difference of a thin film transistor 43 nearest to 
the electrode pad 45 as (R2, C2/R1, and Cl). 
[0032] Parameter (R2, C2/R1, Cl) > Even if it sees 
the range of 1, most amounts of fluctuation of a 
threshold are not seen so that clearly. If a 
parameter is set as such relation, the amount of 
fluctuation of a threshold can be lessened. That is, 



the stable property can always be acquired, 
without giving electric stress to a thin film 
transistor 43. 

[0033] Next, the laminated structure of a thin film 
transistor 43 and a capacitor 54 is explained with 
reference to drawing 5 . On a glass substrate 61, 
the gate electrode 62 and the capacitor electrode 
72 are formed. The gate electrode 62 and the 
capacitor electrode 72 are formed in gate dielectric 
film 63 and the capacitor insulator layer 73 by the 
wrap. The gate electrode 62 is connected with the 
address wiring 41. Moreover, the capacitor 
electrode 72 is connected to the short ring 46. 
[0034] A capacitor 54 is made at the same process 
as a thin film transistor 43. Hereafter, the 
configuration of a thin film transistor 43 is 
explained. On gate dielectric film 63, the barrier 
layer 64 which consists of an i-type semiconductor 
is arranged, and a source field, a drain field, and a 
channel field are formed on a barrier layer 64. On 
a barrier layer 64, the channel protective coat 65 
which consists of an insulator used as the channel 
field of a thin film transistor 43 is formed. 
Moreover, corresponding to a source field and a 
drain field, a barrier layer 64 and the channel 
protective coat 65 are contacted, and the contact 
layers 66a and 66b of each other which consist of 
an n+ mold semi-conductor are formed with 
predetermined spacing. Contact layer 66a and a 
barrier layer 64 are contacted, and source 
electrode 67a or drain electrode 67b is formed. 
Moreover, contact layer 66b and a barrier layer 64 
are contacted, and source electrode 67a or drain 
electrode 67b is prepared. In drawing 5 , the pixel 
electrode 68 is connected to source electrode 67a, 
and signals -wiring- 42 ds -connected. . to^ drain 
electrode 67b. 

[0035] Moreover, a transistor 12 (a) and 12 (b) are 
manufactured at the same process as a thin film 
transistor 43. Next, the configuration of a 
capacitor 54 is explained. 

[0036] On the capacitor insulator layer 73, the 
laminating of an i-type semiconductor 74 and the 
n+ semi conductor 76 is carried out. The capacitor 
electrode 77 is formed on the capacitor insulator 
layer 73 in an i-type semiconductor 74 and the n+ 
semi-conductor 76 at the wrap. 
[0037] Here, while the barrier layer 64 of a thin 
film transistor 43 is formed on the gate protective 
coat 63, the laminating of the i-type 
semiconductor 74 is carried out on the capacitor 
insulator layer 73, and while the contact layers 
66a and 66b are formed in a barrier layer 64, the 
laminating of the n-type semiconductor 76 is 
carried out on an i-type semiconductor 74. 
Moreover, the capacitor electrode 77 is formed on 
the n+ semi conductor 76 while source electrode 
67a and drain electrode 67b are formed on contact 
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layer 66a and 66b. 

[0038] Thus, the configuration of the resistance 52 
and the capacitor 54 which are provided on the 
transistor 12 (a) constituted, the 
electrostatic-protection means 47 using 12 (b), and 
the outskirts of it is explained with reference to 
drawing 6 . 

[0039] A transistor 12 (a) and 12 (b) are connected 
to common source electrode 67a and drain 
electrode 67b. Gate electrode 62a of a transistor 12 
(a) and drain electrode 67b are electrically 
connected by through hole 201a. Gate electrode 
62a and drain electrode 67b are connected to the 
electrode pad 45. Moreover, source electrode 67a 
and gate electrode 62b of a transistor 12 (b) are 
connected by through hole 201b, and source 
electrode 67a and gate electrode 62b are connected 
to the short ring 46. The short ring 46 is connected 
to a capacitor 54. Resistance 52 is connected 
between the electrode pad 45 and a capacitor 54. 
The channel protective coat 65 formed on barrier 
layer 64a (or barrier layer 64b) is formed so that 
the part may touch these under source electrode 
67a and drain electrode 67b. 

[0040] Width of face Wl of drain electrode 67b is 
enlarged compared with the width of face W2 of 
resistance 52. Moreover, area Si of the part which 
source electrode 67a, drain electrode 67b, and the 
gate electrode 62 overlap is made smaller than the 
electrode surface product S2 of the auxiliary 
capacity 54. By such configuration, a time 
constant Rl, Cl and a time constant R2, and the 
relation of C2 can become like a formula (l), and 
degradation of the property of the thin film 
transistor 43 by surge voltage can be decreased. 
' [0041] Hereafter,- actuation- of-the« 1st example of 
the active-matrix panel which consists of such a 
configuration is explained. A pixel 40 is controlled 
in order to display a desired pattern in a viewing 
area. In order to control a pixel 40, a desired 
electrical potential difference must be impressed 
to the thin film transistor 43 used as a switching 
element. The electrode pad 44 impresses a desired 
electrical potential difference to the gate electrode 
62 of a thin film transistor 43. Moreover, the 
electrode pad 45 impresses a desired electrical 
potential difference to source electrode 67a of a 
thin film transistor 43, or drain electrode 67b. The 
thin film transistor 43 to which the desired 
electrical potential difference was impressed 
displays the request, controlling the pixel 40 
connected sequentially. 

[0042] Here, suppose that the surge voltage by 
static electricity arose in the electrode pad 45. 
Although a current flows through resistance 52, 
time amount until the electrostatic-protection 
means 47 flows through the current by surge 
voltage with the relation (formula (l)) of the time 



constant of the electrostatic-protection means 47, 
and a resistance 52 and a capacitor 54 After most 
of the currents are accumulated in a capacitor 54 
and the electrostatic-protection means 47 flows, 
the charge accumulated in the current which flows 
with surge voltage, and the capacitor 54 flows to 
the short ring 46 through the 
electrostatic -protection means 47. For this reason, 
the current produced with surge voltage hardly 
flows to a thin film transistor ,43. 
[0043] In the active matrix of the 1st example 
which was described above, most currents which 
direct surge voltage is impressed to the electrode 
pad 45 of signal wiring 42 by static electricity, and 
flow with the impressed surge voltage discharge to 
the liquid crystal display field exterior through 
the short ring 46 through the 
electrostatic -protection means 47. Therefore, the 
current by surge voltage does not flow to a thin 
film transistor 43. Therefore, the high voltage 
cannot be impressed to a thin film transistor 43, 
but change (degradation) of the property of a thin 
film transistor 43 can be prevented, and the liquid 
crystal display stabilized for a long period of time 
can be used. Furthermore, the short-circuit 
between layers with the address wiring 41 and 
signal wiring 42 by surge voltage (pulse of the 
< high voltage), the short-circuit between layers in a 
thin film transistor 43, etc. are avoidable. 
Moreover, since the element which constitutes the 
electrostatic-protection means 47 and the 2nd 
electrostatic-protection means (resistance 52 and 
capacitor 54) can be manufactured to a thin film 
transistor 43 and coincidence, it can reduce a 
manufacturing cost. 
-- [0044] Next, tha configuration of the 2nd example 
of an active-matrix panel is explained, referring to 
drawing 7 . In addition, the same sign is given to 
the same component as the 1st example of the 
above, and the overlapping explanation is omitted. 
[0045] The description of the 2nd example is 
protecting a thin film transistor 43 from the surge 
voltage by static electricity which considered as 
the configuration which connected the 
electrostatic protection means 47, and resistance 
53 and a capacitor 55 to juxtaposition between the 
address wiring 41 and the short ring 46, and 
discharged to the electrode pad 44. 
[0046] Drawing 7 is the circuit diagram of the 2nd 
example of an active-matrix panel. The address 
wiring 41 and signal wiring 42 are arranged in the 
shape of a matrix so that it may intersect 
perpendicularly mutually. A thin film transistor 
43 is connected to the point that the address 
wiring 41 and signal wiring 42 cross, as a 
switching element. The pixel 40 which performs a 
liquid crystal display is connected to a thin film 
transistor 43. The electrode pads 44 and 45 which 
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impress the electrical potential difference for a 
drive to a thin film transistor 43 are formed in the 
termination of the address wiring 41 and signal 
wiring 42. Between the liquid crystal display field 
where a pixel 40 and a thin film transistor 43 are 
arranged, and the electrode pads 44 and 45, the 
short ring 46 with conductivity which eases static 
electricity which happens to a liquid crystal 
display field is arranged. The short ring 46, and 
the address wiring 41 or signal wiring 42 is 
connected through the electrostatic-protection 
means 47 (the 1st electrostatic-protection means). 
The end of the electrostatic-protection means 47 is 
connected to the point A of the address wiring 41 
or signal wiring 42 (node A), and the other end is 
connected to the position of the short ring 46. 
Moreover, between the point B on the address 
wiring 41 or signal wiring 42 (node B), and the 
point C on the short ring 46 (node C), capacitors 
55 (the 2nd electrostatic-protection means) and 54 
(the 2nd electrostatic-protection means) are 
connected. 

[0047] Moreover, between the point A on the 
address wiring 41 or signal wiring 42 (node A), 
and Point B (node B), resistance 53 (the 2nd 
electrostatic -protection means) and 52 (the 2nd 
electrostatic -protection means) is inserted. The 
configuration and actuation of the 
electrostatic-protection means 47 are 
fundamentally the same as that of the 1st 
example. 

[0048] Actuation of the 2nd example of the 
active-matrix panel which consists of such a 
configuration is explained. A pixel 40 is controlled 
in order to display a desired pattern in a viewing 
area. In- order- tx> control- a -pixel 40,- a desired : 
electrical potential difference must be impressed 
to the thin film transistor 43 used as a switching 
element. The electrode pad 44 impresses a desired 
electrical potential difference to the gate electrode 
62 of a thin film transistor 43. Moreover, the 
electrode pad 45 impresses a desired electrical 
potential difference to source electrode 67a of a 
thin film transistor 43, or drain electrode 67b. The 
thin film transistor 43 to which the desired 
electrical potential difference was impressed 
displays controlling the pixel 40 connected 
sequentially. 

[0049] Here, suppose that the surge voltage by 
static electricity arose in the electrode pad 45. 
With the relation (formula (l)) of the time 
constant of the electrostatic -protection means 47, 
and a resistance 52 and a capacitor 54, it does not 
flow to resistance 52, but the most flows for the 
electrostatic -protection means 47, and the current 
by surge voltage flows to the liquid crystal display 
field exterior through the short ring 46. For this 
reason, the current produced with surge voltage 



hardly flows to a thin film transistor 43. 
[0050] Next, suppose that the surge voltage by 
static electricity arose in the electrode pad 44. 
Most of the currents flow to a capacitor 55, and 
time amount until the electrostatic-protection 
means 47 flows through the current by surge 
voltage with the relation (formula (l)) of the time 
constant of the electrostatic-protection means 47, 
and a resistance 53 and a capacitor 55 is 
accumulated, although it flows through resistance 
53. After the electrostatic-protection means 47 
flows, the charge accumulated in the current and 
capacitor 55 which flow with surge voltage flows to 
the . short ring 46 through the 
electrostatic-protection means 47. For this reason, 
the current produced with surge voltage hardly 
flows to a thin film transistor 43. 
[0051] In the active matrix of the 2nd example 
which was described above, most currents which 
direct surge voltage is impressed to the electrode 
pads 45 and 44 of signal wiring 42 or the address 
wiring 41 by static electricity, and flow with the 
impressed surge voltage discharge to a gland 
through the short ring 46 through the 
electrostatic-protection means 47. Therefore, the 
current by surge voltage does not flow to a thin 
film transistor 43. That is, the high voltage is not 
impressed to a thin film transistor 43, but the 
liquid crystal display which did not change the 
property of a thin film transistor 43 (degradation), 
and was stabilized for a long period of time can be 
used. Furthermore, the short-circuit between 
layers with the address wiring 41 and signal 
wiring 42 by surge voltage (pulse of the high 
voltage), the short-circuit between layers in a thin 
film transistor. 43, - .etc are avoidable Moreover, 
since the element which constitutes the 
electrostatic-protection means 47 and the 2nd 
electrostatic-protection means (resistance 52 and 
53 and capacitors 54 and 55) is manufactured by a 
thin film transistor 43 and coincidence, it can 
reduce a manufacturing cost. 

[0052] Moreover, the dependability of the thin film 
transistor 43 to the surge voltage of the electrode 
pads 44 and 45 can be raised by forming the 
electrostatic-protection means 47, and resistance 
52 and 53 and capacitors 54 and 55 in signal 
wiring 42 and the address wiring 41. Therefore, 
the transistor characteristics stabilized over the 
long period of time can be acquired. Moreover, the 
electrostatic-protection means 47, and resistance 
52 and 53 and capacitors 54 and 55 can also be 
used for semiconductor memory etc. 
[0053] In addition, it cannot be overemphasized 
that it deforms variously and can carry out in the 
range which this invention is not limited to the 
above-mentioned example, and does not deviate 
from the main point. For example, resistance may 
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consist of same ingredients as signal wiring or 

address wiring. 

[0054] 

[Effect of the Invention] Even when the surge 
voltage by static electricity explained above is 
impressed to the electrode pad connected to signal 
wiring or address wiring like according to this 
invention, the property of a thin film transistor is 
not degraded and the transistor characteristics 
stabilized over the long period of time can be 
acquired. 

[Brief Description of the Drawings] 

fDrawing ll The circuit diagram of the 1st 

example of the active-matrix panel of this 

invention 

fDrawing 21 The circuit diagram of the 1st 
electrostatic-protection means [ concerning the 1st 
example of the active-matrix panel of this 
invention ], and 2nd electrostatic-protection 
means circumference 

[Drawing 3l The circuit diagram of the 1st 
electrostatic-protection means concerning the 1st 
example of the active-matrix panel of this 
invention 

[Drawing 41 The graph which shows the relation 
between a parameter (R2, C2/R1, Cl) and the 
threshold of a thin film transistor 
[Drawing 51 The sectional view of the thin film 
transistor concerning the 1st example of the 
active -matrix panel of this invention, and 
auxiliary capacity 

[Drawing 61 The top view of the 1st 
electrostatic-protection means [ concerning the 1st 
example of the active-matrix panel of this 
-invention*- J, - and - 2nd -electrostatic-protection 
means circumference " , - 
fDrawing 71 The circuit diagram of the 2nd 
example of the active-matrix panel of this 
invention 

fDrawing 81 The circuit diagram of the 
conventional active-matrix panel 
[Description of Notations] 
12, 12a, 12b Signal wiring 

40 Pixel 

41 Address Wiring 

42 Signal Wiring 

43, 43a, 43b Thin film transistor 
44 45 Electrode pad 

46 Short Ring 

47 Electrostatic-Protection Means (1st 
Electrostatic-Protection Means) 

52 53 Resistance (the 2nd electrostatic-protection 
means) 

54 55 Capacitor (the 2nd electrostatic-protection 
means) 

61 Substrate 

62 Gate Electrode 



63 Gate Dielectric Film 

64 Barrier Layer 

65 Channel Protective Coat 
66a, 66b Contact layer 

67a, 67b A source electrode or drain electrode 
68 Pixel Electrode 

72 77 Capacitor electrode 

73 Capacitor Insulator Layer 

74 I -type Semiconductor 
76 N-type Semiconductor 

100, 101 (a), 101 (b), 104 (a), 104 (b) Wiring 
resistance 

110 Existing KONDENENSA 
201a, 201b Through hole 
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j^k »* h th z> mmm 1 iMt*cfiMw« t me * >r y ^ 
[0001] 

[0 0 0 2] 

[0 0 0 3] m&y- yr<Ds<—yi-/l'=i>' 

Hi*^3S«£ ItMf-f^T'K LCD (Liquid Crys 
talDisplay) j&Sffifli $ T V > 5<, LCD £ 

[0 0 0 4] U&>'U «i&*^3£«*1ft«t-6ttK<z>* 
[0 0 0 5] £fc x h^v-^^^Sr^liiRto^-f 
[0 0 0 6] 
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[ooo7] mmmt>mm£tiz>k, rK^B»t« 
[0008] r b'^x&Mr^m^&Mmfoz^ 

L, WS^ft$^rTi/>fc 0 

[0 0 0 9] Jb3*StbS«*B8«^*tUTx «t*«T<0 

[0 0 10] g|8{l. T* 3 ?*-*-* h y 
20 ii2^r^hy y^^ifif ^ti6 0 TKu-^Ei 

i i t«-wEiii 2^©sahii, maMW-rs*^ 

yfypm+b IsXmWk V7>i>*? 1 3 (Thin Film T 
ransistor)^^*^ TKl^KiBl l£>6l>te{f 
*Eflfcl 2<a*MHfc«U i!8h7^^l3l:lM 

i 3&mmzin&x&w&kwm'<y ki 4. 
i5^©rai^ #«tt^E«-e»*stt5^3- hy 

^^1 6ds»tte>^-5 0 ->3-hy^l6i:7K^ 
l l fc6tM*ft-»B*k 12^(1 #mM«S^a 1 
30 7&^UT«J«£iT,£o 

[0 0 11] ^«4«^P>^57^f^^ hy y 

xiih7^^ 1 3^, Bff3e<o«E3&sBP*D*tt. 

40 [0 0 12] AflsWt-*!. T K^^ga^l 1 a <h T F> 
«flG»tt. feKl 8 (T K^E«1 1 a 

^a 1 7 -^i/ 3 -hyy^i6 1 7 -> 

[0 0 13] 

MM^^57^f^/-e h y y^^^^fL 
50 itm/^ kjcbc**- ^«£Ej&sawDStL*:»fr, # 
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[ooi4] ^/c. &mmmmmm'<* KKBurostt 

[0015] T K i^^^^m«Ej»^m*4r«»i-S 

[ooi6] *fc, b*x*»mMcm&±ctc.m& 

[0017] jwfcWfcrau *-^«E*sr K^saifc 
5^tt«*EJ*wWfi'<:y bizmntstizt, »ih7 

[0.0 1.81, Ufcj&So-C. TK^ 

Eflftno*flr #BH«SF5*>e o >f*ff #ga#g t r k u*E/6S t 

[0 0 19] *fc. »a[S*xfc»«*t^J:9»±'r-6* 

[0020] ^:t% *»wtt±iEt**onHjftjc«t*. 

£o 

[0 0 2 1 ] 
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6«»^>T K^EHfc, MIST K^^E«i-»<«S 

10 sa«*E**>5tMiffiriar K^*Ei»ort4>&< ti>¥ 
tvzmi »n%u%m^& t > mmm i #««{fcs^a £ 

[0 0 2 2] 

BlWP>sftWlt^<o Bill 7^f>f^hyy 

20 ^ > y 5/ * *»<*/n0js i mmw^&zm i 
.^a^iaKaa^ Han r^r-f^hy^^* 

«(sai*ajaia<oiaKHT, 0 4**. ^7^-^ (R2 

■C2/R1-C1) tfl«h7y^^(Ot^^tti 
^^!:^77-c, HBfiJIWihy^^^JfctMi 
^j^Sc0^r3aiaT% EI6te. T $ 4 b V y# xs< 
*,u<om l 1 »«««SW»&t«B 2 # 

[0 0 2 3] r Ku^E«S4 l <h{f-^Ei^4 2 ^fiSi^ 
30 ^KSfrS^.h.y.-y^.^tt^EaStbSo 7.K>xgB« 

4 i &«#Eik4 2 fdssEjs-rsjR^tt, y^y^ 
^^$tt5o r ki/^ej84 i tm-%m&4 2 torn 
mm* 1 Hf-J§-E#i4 2 t^v-a- hfciei^-ci^s. * 

R h7y^^ 4 3 Cite, SS«^«rff5BilR4 0ds*6 
^^^x5o T K^^E«4 1 <Hf-^Sai£4 2 

i^K4 4 (mimm^yb) . 45 mzwrn^y 

40 K) J&5R*t?jtt5„ ®^4 0 tmm h^Vv ? X^4 3 t 
*SE11S*t-6*ft*^«l«4:, W^K4 4, 4 5 <h 

ilMtov/a- h y y^4 6 (MftEi^) *se 

g^^5o ^a-hyy^46^ m^-mm4 2 tut. 

»«««ai^a 4 7 «1 «Mt^f£lf UTS 
4 7 60— «f4, TK^SEfi 
4 1fc5^ttfItEi4 2(7)^A (7-KA) ^> fife* 

iiy 3 - h y y^4 6 ^(7)&iii«$n5 0 * 

7t, «> 3 - h y y^4 6 t7 K^^Sffl»4 1 ili»t« 
50 ftflPMftM 7*r^UT»«**USo »SS»»f8 4 7 
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[0 0 2 4] «#BBi»4 2±<O^B (/-KB) 

*ssaK**t* c 3^t5 4^iiiC2tfc$, * 
fc, «#EM4 2±<b*a (y— ka) b&B (y-K 

B) fc^lBlCtt. fifei5 2 (S2»lMSfi) 
[0 0 2 5] #cf^ H2Sr#B«UX»«««»^»4 7 

12 (a) i nf t*^xy/>yx^ y M 

*12 (b) fc*»e>«*S*t5. h7>"^^12 

(a) oy-^ii (fcs^fiKW^tffi £ h7^ 
^^i2 (b) <ov\y>(iyWM (*>6i^wty— 

5-<b^t*#6 0 Sfc, h7^^12 (a) . 12 

(b) fcf*, SittcioR^yfyfi i o 

(a) ,110 (b) lt$)5, Sfc, n 
ft^xy/N^^yhih7^^12 (a) N 
12 ( b ) <D— «f4, gfij^lSfet 10 4 ( a ) , 10 4 

(b) , 10'9^lt7-^^tl, te*Sfiy- KAK 
MffiSlOO, 101 (a) . 101 (b) 

T7-^ ^tl6 0 lEUffittlOO, 101 

(a) , 10 4.(3.1, 1 0 B(DlB&M<DWtQt:R 1 £ • 
t5o £fc N "K*MgiSl 0 Ov 10 1(b) , 10 4 

(b) , i o 9<D&mm<Dnm&R i b-t?>o- mm?** 

F4 siHJcDy- KA£y— KB^anai^ttffiffittR 2& 

£«Jn5 2^tfA^ti6, 

[0026] mz, ti/^7K4 5^^w$ti^m 

dSjE-Cfc^tf, h7^^12 (a) J&*#iBU mfe 

^Ttod h7>^^i2 (b) a>mm-rz>o «r 

[0 0 2 7] ID 3 (a) (Dffij&ft. 2o^t 

[0 0 2 8] H3 (b) <Dmi&n. jgR^yf 

[0 0 2 9] d©aHft«a*i--5»«««»*gl:"4 7& 
«5 2X^3^^ 5 41^. Wfi^sy K4 5^e> 
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yryf-5 4*#UTj*«S*t$fc«>. «R2-C 
2-CiCt>±3&SSo Nf^SRR 2 • C 2 £R 1 ■ C 1 b<om 

(1) o»:t6. 
[0 0 3 0] 

[S:i] R2 • C2>R 1 ■ CI •■ (1) 

tK, (i) \z7jk£tiz>mmz-rti&. h7^^i2 

(a) *>£lMil2 (b) j&s#«i-£*-C<0RSh y— K 

zmm 4 o *«/a-r smt h ? 4 3 <d&&<d£ 

[0 0 3 1] B4*#H&UT1f-^SJE£:*Bt 

4 2(Oiffi^VK4 5{C5 0 0 [V] <D1f— v^WES:!? 
inU *:<OWfc<y K4 5{£— h7^^ 

4 3<DL£lMftSIJE<£>^fbS:. ^7^— (R2-C 
2/R1 - CI) <t LT^-To 

[0 0 3 2] ^7^-^ (R 2 • C2/R 1 • C 1 ) > 
»JRh7:^**4 3fc:««ttft* h^^X. 

[0033] rk:, iJ8h7^^4 3 t^yfyf 

5 4 fc<oa««5a^oV^-CH5«:#HRU-CttWi-So # 
7^S*E6i±^tt, y-hlS6 2, ^-r^^^mffi 

7 2dSJgj*S*L5o y-ht«6 2\ 3r^>°i/*®ffi7 
2^S5ii^-ht6W6 3, ^^iiii7 3 
30 frWtrtbtl&o ^-hlg6 2^ T-K W^gE»4.1,£. 

SMSSSftSo ^rt^^lS7 2ti; y 3 -hy. 
v^4 eimmztv&o - - ■ - - 

[0 0 3 4] 3y7yt5 4(l, iSh7y^^4 3 
tPJ-XS-CMfPSttSo J^T. iJBh7y^4 3 
©i«:o^T»!»tS, ^-HaW6 3±lifl, i 
a*»»^46fittl6 4jWE11S*U »16 41 

£*t6„ sti 6 4 ±iciiii h 7 y ^ 4 3 t 

X, ^ttl6 4 t^»8!6 5 tllgttt, n + 
I^ftH4$3y^^M6 6a x 6 6b^J§H/MC 
Sf^lBPiSSrSfo-CKftfettSo =* X* * HJl 6 6 a £ 
?£f£Jl6 4t(I^lty-^li6 7 a fc-5^f4 KU 
^yti6 7b«^6 0 .t/c, 3y^^hl6 6 
b i:gttl6 4 <hl^MLty^t1i6 7 a *>5^f2 

KKyfS6 7b«it^n6 0 B5tm y— * 

7 a (ClJ^m®6 8^g^E£*U KHyll6 
7 b *w{f -s§-gfijgl 4 2 36S«Jtt*ix6 0 
50 [0 0 3 5] h7y^ 12 (a) , 12 
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(b) t»Rh7^^4 3iB-i8-e»ffJ^ 
60 ^ >^>-^ 5 4 <7^j5jc(;:o^TtftW-r5o 

[0 0 3 6] ^rt/^jfell7 3±|C{l 
7 4 & n+¥#*7 6 tdSaJBSttSo il*«*7 4 
t n+¥»#7 6 i:4r«5«te*ir^#««7 

[0 0 3 7] r^T% il*»»7 4fll«h7^ 
*4 3Wgttl6 4^y- h§H6 3±Kl»*S*t« 

7 6lt =>^ni66a, 6 6b #i£ttJl 6 4 

fc N ^rt^li7 7|j:, y-Xit6 7aWKl/ 
^yiH6 7b^=iy^^ M66a, 6 6 b ±t£^/& 

[0 0 3 8] r«HM^il6h7y^^l2 
(a) , 12 (b) ^^fc#1^1^4 7^^) 

o^tH 6 £#ffi[ UTl^i^o 

[0 0 3 9] h7^^12 (a) , 12 (b) 
*fflLfcy-*««6 7 aWKM >>S«6 7 b ld» 
«tStt-5o h7^^12 (a) oy-M|i6 2a 
^KKVtffi6 7b^fl, ^-/t-/P20 1a(IJ; 

ms6 7 b £«u K4 5\z.mmztiz>a 

y-7iS6 7aH7y^^i2 (b) coy— hm 

M6 2 b /U2 0 1b lliotgt^^ 

7 a hm^6 2 b tfctv'a— h U V 

^4 6l:8i^ii6o i/ 3 -hyy^4 6(i=iyfyt 
5 4l:»»$n5, Ifi^yhMS^yfyf 54^ 
O HQ fl v 5-2,j&S«a« $ *b 5 o Stti 6 4 a ( £ 

fi*Stt«6 4b) ik{rjgj5KStt5^^^«»JK6 5 
y—* Wfi 6 7'a t K^yiH6 7 b 

[0 04 0] 67b cDifgW 1 gin 5 2 

a, k y«ffi 6 7 b t h t« 6 2 i J& 5 1* 0 ^ 

5 gtf#*0®S S 1 f*. Wft^a 5 4 Oiffiffig S 2 Jt 9 
t>/h$<1-6o il<0»fc«/SfcJ:!K KlRl - CI 
«3l*R2 • C2^1#« (1) * 
^«EIIJ:5IJSh7^^4 3<Dft&<D&fc&ffi, 

[0 04 1] J^T. r©I4«j«^P)457^7>f^ 

y^t45ilh7^^4 3jc0fa^«jE*Pn 

^**4 3(7)^- hlfi6 2(rBfSco«JE*PP*Pf 6„ 

^fciS/^ K4 5fi, iih7y^^4 3^y-x 

MMQ 7a&5t^K^ ^S8i6 7 b Kj^S^ltEE*: 
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Bam-*-*. wao«£EtaijD**tfc»iih?^^^4 

[0 0 4 2] K4 SldS^m^^ctS^ 

t««8f94 7i:, 2&tf=»>7 !f >'U-5 4 £ GO 

Wf3@»*>H« <* (1) > KJ:!K »«*«SI^S4 7 

10 tt, »««C«»^S4 7ds#3ibfc«fi % ^-^SEEtn 
•t o T «*t 6 «Stt fc a ^ 5 4 £ K 99 £ tt fc ««r 

ti> it^^if i 4 7 1 1 ^ 3 - h y y ^ 4 6 - 

fcflfch,6o -cofc^f--^SEEicJ:or^i:5liSt^s 

[0043] &±&^itmtemimi&m<DT* : T>(7-r 

b y S^m^lcJ: ^|f-^gs^4 2<0WfiA*y 

4 7^U^a-h y ^^4 6S:iioT«*«^«« 
20 »I^M^n5 0 * (Ditto. -r-i>mj£lz£Z9M& 

^a-msr 4 2^ <ojiHh> a - b^mm b 9 4 
3ft<nmf®^B-bm&mm~tz>zk&x~zz> 0 *fc, 

IMt*««^«4 7^l2#mi^ (Sfcl5 2^ 
30 4 3 fc|SJJ«lE»iSTe*.&j!t.«>, Mit^x h«r4S«£*5. 
[0 0 4 4] m^; Tt^rHrf-v b ] J y $ x/**/\s<Dm 

[0 0 4 5] » 2 XttM^mttll. 4 7 

K4 4 fc#m^(- J: s*- v^m 

40 h 7 y ^ 4 3 ^rSIt6 C ^ tfc5 0 

[0 0 4 6] m7fi s T^ : r^-y^ b y 5/^^^;KD 

SB2HjfiW(D[HiK0-e*>-5o' r Ku^sa^4 1 ^^i-^ga 
^4 2 fcf4Sv^^itt2!ti-*«fc-r h y y^^tt^BB* 

r k^e«4 1 ^{f#gaiS4 2 fc^JSi-s* 

J^tt. ^^yf>^i:lT»ih7^^43^ 
S&iRS^So flh7>^^4 3fCfi x ^f B ^^^rff 
9®^4 0 36S*l«S*t5 Q T Kt"*K**4 1 t«^-iS» 
4 2^»(j: > flh7y^^4 3iwiHSb^om 
E^MDt5ifi/^7K4 4 x 4 5dSKtte>tt6o iU^ 
50 4 0 ^»ih7^^ 4 3 ^j6SBBSStb6«S*^« 
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ta^y K4 4,45 t&miaz. m^m^mm 

^4 6^gag^tu5o ->3-hy^46^ 

se/®4 i ^-5^^ff#gB^4 2t\^ mmMum^wtA 

lfe-6^fi{f^gaj^4 2±<D&B {J — KB) £v-3- 

hyy^4 6±^c (y-KO topajctt, 

Vt5 5 (fg2#®^{fcS^g:) , 5 4 (Jf§2#mM{£ 
[0 0 4 7] Sfc, T Kl^KflM 1 *>£^fctf3-J§-BE*l 

4 2±©jSa (y-KA) t^B ( y — KB) b<r>mz. 

kts feft5 3 (*2|MI««Mt) s 5 2 (Sf§2#« 

[0 0 4 8] C0)«4i^e>457^7^^hys/ 
^^^/P(OS2^^!|(7)Sljf^^O^Xl^P^-r6 0 ^ 

*Ltf*6*v\ WB'<s'K4 4WU f«h7^^4 

/> W S/ K4 5fi. flh7^^4 3(7)y-^m®6 7 
a fcawS KK V®(3£6 7 b l^M^mJ££EP:&D-r 

[0 0 4 9] r r.X% K4 5 JC»««^«t.5* 

1^1^15 4 7 fcv«St5 2M^yfyt54^W 
WH£ft<BH« (1) ) l-<fctK »«5 2Ki«lHvf\ 

4 7^-tOi5t A/^*5«t^>3- h y ^ 
^4 6 SriioT«*a*«*^»«c8Ktu-5 0 ncofc&lr 

[0 0 5 0] K4 4fc1»«*fc:J:S*— 

M^4 7i:, SIS 5 SStfay^tS 5 bCD&f 
«»(OBB« (* (l) ) t-J: 9, 4 7 # 

5o 4 7#»«Ufc«tt, i^—^SJEJc 

fix 4 7^U-> 3 - h y >^4 

[0051] »±se^fc«*«2*j|i««>r^^^^ 
h y j/^^-ctt, #i^(a!)Mie/B4 2fc5^iar 
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KWXBB^4 l<0«<gA*s/ K4 5, 4 4 JCttS*— 
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